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MOTIVATION AND CAPACITY IN CHILDREN’S CREATIVITY 

William. C . Ward,, Nathan Kogan 
Educational Testing Service 

and 

Ethel Pankove 

Montgomery Township, N. J. , Public Schools 
Abstract 

An attempt was made to distinguish between capacity and motivational 
interpretations of individual differences in children’s creativity. Creativ- 
ity tasks required the child to name as many ideas as he could that met a 
simple problem requirement. Tasks were given under "base lin^" conditions 
and with a reward of one cent for each idea given. If task motivation is 
the critical determinant of performance, reward should decrease the differ- 
ences between high and low scorers by decreasing the range of motivation 
with which the task is approached. However, if these individual differences 
reflect capacity, reward should increase or leave unchanged the difference 
in number of ideas given by more and less fluent children. 

Reward led to an increase in mean number of ideas which was consistent 
across levels of creativity. Thus, while motivating conditions may alter 
the level at which the group performs, the data suggest that individual dif- 
ferences in performance derive from differences in capacity rather than 
motivation for divergent ideational production. 
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William C. Ward, Nathan Kogan 
Educational Testing Service 

and 

Ethel Pankove 

Montgomery Township, N. J. , Public Schools 

The present study explores tne effects of a concrete reward on 
children's creativity. The tasks employed — those introduced by Wallach and 
Kogan (1965) — require the child to name as many ideas as he can that meet a 
simple problem requirement; for example, to name uses for an object, or 
interpretations of an abstract line drawing. With subjects from early 
elementary (Ward, 1968) to college age (Wallach & Wing, 1969), these tasks 
are substantially intercorrelated and show little relation to conventional 
measures of intellectual ability. Thus, it is clear that they measure a 
coherent dimension of individual differences. There is still considerable 
uncertainty, however, concerning the processes responsible for these dif- 
ferences. On the one hand, children who produce more ideas may differ in 
capacity from those who produce fewer; for example, their "associative 
hierarchies" (Mednick, 1962) may be larger and more richly interconnected. 
Alternatively, the differences may be found in motivational variables --the 
productive child may be the one who is more intrigued by an unusual problem 
(Wallach & Kogan, 1965), or he may simply have a greater desire to please 
the examiner (Cronbe.ch, 1968). 

The study of incentive effects on creativity test performance provides 
one way to distinguish between these explanations. Reward is intended to 
assure, so far as is possible, that subjects will approach the situation 
with uniformly high task motivation. Then, if the variation in ideational 
production observed under ordinary testing conditions represents differences 
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in effort expended, reward should eliminate, or at the least reduce, the 
magnitude of those differences. If, instead, variation in productivity 
primarily represents capacity, increased motivation should not help the 
child who lacks relevant associations to draw closer to one with a larger 
repertoire. 

A simple incentive --one cent for each idea given — seemed appropriate 
for our sample of lower-SES fifth-grade children. In pilot work such a 
reward engendered a high level of enthusiasm. Although the incentive may not 
have produced an equally high level of involvement for each child, one can 
safely claim a substantial reduction in the range of motivation with which 
the task was approached. 

■r 

>v 

Method 

Subjects were fifth-grade children, 95 males and 96 females. The sample 
was predominantly urban, black, and of lower socioeconomic status. Children 
averaged 133.3 months of age (S.D. = 5**0 and had mean Kuhlman-Anderson IQ 
scores of 9^*0 (S.D. = 11.5). 

Four creativity tasks, two with semantic and two with figural content, 
were employed. Each was a four-item modification of a task used by Wallach 
and Kogan ( 1965 ): Children were asked to name uses for objects, similari- 

ties between pairs of objects, and possible interpretations for simple 
abstract patterns and for line drawings. 

As in earlier investigations, the tasks were administered individually, 




without time limits, in a testing atmosphere offering ample encouragement 
and praise. Session 1 provided a base line measure of creativity for all 
subjects. In Session 2, one third of the children of each sex were assigned 
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randomly to each of three treatments. Control children received a repetition 
of base line testing conditions. Subjects in the Immediate Reward group were 
told that they would receive a penny for each idea. Rewards were dispensed 
as the subjects responded, and were given without regard for the appropriate- 
ness of the idea. Finally, subjects in the Delayed Reward group were given 
pennies when the task was completed; this condition controlled against a 
possible distracting effect of the pile of pennies accumulating before the 
child. 

Task orders were counterbalanced within and between sessions. Each 

child received one task with semantic and one with figural content in each 

5 

session. All base line testing and Session 2 for the Control group were 
completed before any children wore aware of the possibility of receiving 
rewards . 



Results 



Each child’s protocols were scored by one of two judges for fluency — 
the total number of ideas given, less those few judged to be repetitious 
or inappropriate. A reliability check yielded inter judge correlations 
ranging from .82 to .98 for the four tasks, with an average correlation of 
. 9 ^. Because the distributions were positively skewed, fluency scores were 
subjected to a logarithmic transformation; they were then converted to 
standardized T-scores with M = 50 and S.D. =10 for base line perfor- 
mance on each task. 

The majority of studies on children's creativity have employed sub- 
jects who are white, middle class, and above average in intelligence test 
performance. It is therefore of interest to note that the creativity 
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dimension appears as strongly in the present sample as in earlier work. For 
the 64 children in the Control group, who were given all four tasks under 
standard conditions, fluency scores showed intercorrelations ranging from 
.44 to . 79 , with an average correlation of .66 (p < .001). IQ scores were 
available for 52 of these subjects; they correlated with creativity from 
-.01 to .11 for the four tasks, with an average correlation of . 05 • 

Four 5x2x2 analyses of variance were performed, searching for 
treatment group, sex, and order effects in 'the base line data for each task. 
Wo sex differences or order effects were found, but there was a significant 
group effect for subjects whose base line assessment required naming similar- 
ities and interpreting line drawings (F = 4.l4 for Similarities and 4.26 
for Line Drawings; df = 2,85; p < . 025 ). Subjects who received the Delayed 
Reward treatment in Session 2 gave fewer responses in base line assessment 
than did subjects who received the other treatments. 

Incentive effects are presented in Table 1 and in Figure 1. Table 1 
provides for each treatment group the raw score means and standard deviations 

Insert Table 1 about here 

on each task and for all four tasks combined. In Figure 1, the regression 

Insert Figure 1 about here 

of Session 2 scores on base line creativity is shown for each treatment 
group, with data from the four tasks combined. Only one of the tasks in 
Session 1 was used to provide a base line measure for each subject — the base 
line task with semantic content for subjects who received a semantic task in 
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Session 2, and the base line task with figural content for those whose 
incentive treatment involved a figural task. 

The slopes of the regression lines in Figure 1 are of primary interest. 
If a motivational interpretation of the creativity dimension is correct, 
reward should reduce or eliminate base line differences between children, 
producing a flatter slope for reward groups than for Control children. It 
is evident in Figure 1 that the three groups show similar relations between 
base line and reward conditions; the slopes are .6l for Delayed Reward, .69 
for Controls, and .81 for Immediate Reward, and do not differ significantly 
from one another (F = O.63 , df = 2,185). Rather, reward has an overall 
effect on the mean level of performance; analysis of covariance yields an 
F of 25.05 (df = 2,187) which is significant at the .001 level. Both 
Immediate and Delayed Reward result in increased mean numbers of ideas 
relative to the Control group (F = 38-92 and 28.28, respectively; df = 

1,187 5 £ < .001), while Immediate and Delayed Reward do not differ in 

their effect (F = O.89). 

The results above were obtained for all four creativity tasks combined. 

Analyses were also performed separately for each task, showing in each case 

a nonsignificant effect for slope (F <1-97 > df = 2,4l) and a significant 

effect for treatments (F > 3-95 > df = 2,44 , jo < .05). Children receiving 

Immediate Reward gave significantly more ideas than did Control children on 

each of the four tasks, while those receiving Delayed Reward did so on three 

4 

of the tasks. 



Discussion 

It has been demonstrated in this study that the creativity dimension is 
present in elementary school children of lower socioeconomic status; that 
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the level at which groups of children perform on the task is raised by provid- 
ing a concrete incentive; and that the relative ordering of individuals is 
stable over such a variation in administration conditions. 

The relevance of these data to the capacity vs. motivation interpreta- 
tion of creativity depends on several assumptions. First, it is assumed 
that the extrinsic motivator provided for the reward groups acted to increase 
the subjects* desire to produce many ideas, raising this desire to approxi- 
mately its optimum value — that is, to the level most conducive to high idea- 
tional production. Second, it is assumed that this increase was greater for 
those subjects who under base line testing conditions were low on ideational 
production than for subjects who were high. In reward conditions, those sub- 
jects who were initially low on task motivation are assumed to have had 
their motivation enhanced to a point where it either equalled or approached 
that of subjects who were initially high on task motivation. If these 
assumptions are reasonable, and if the critical determinant of individual 
differences in performance on creativity tasks is the child* s desire to 
perform well, reward groups should have shown at least a decrease in the 
slope of the function relating base line and rewarded performance. As no 
such decrease was forthcoming, the data provide support for the alternative 
explanation that differences in the capacity for divergent ideational pro- 
duction are reflected in the individual variation obtained under ordinary 
testing conditions. 

It should be noted that these results were obtained using a fluency 
score to represent the creativity dimension. Other scoring procedures — 
for example a scoring for originality of ideas — are possible, and it remains 
to be seen whether similar results will be obtained when the criterion is 




changed in this way. 
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1 This paper is to be presented in slightly altered form at the 1970 
meetings of the American Psychological Association. The study was supported 
by Research Grant 1 P01 HDOI762 by the National Institute of Child Health 
and Human Development to Educational Testing Service. Appreciation is owed 
to the personnel of the public school system of Oakland, California, for 
their cooperation; to Doris Maslach and David Ramirez for collecting the 
data; to Diane Feltzin, Henrietta Gallagher, and Patricia Warren for 
assistance in scoring and analysis, and to Harvey Baker, Geoffrey Beall, 
Walter Emmerich and Norman Frederiksen for their critical reviews of this 
report . 

^Now with the Graduate Faculty, New School for Social Research. 

3 

In Session 2 only the first task given involved the manipulation 
described. In the final task subjects in the Immediate and Delayed Reward 
groups were offered pennies for "good" ideas. No incentive effect was found 
in this condition when rewarded groups were compared with Control children; 
however, this treatment was confounded with the major incentive manipulation 
described and will not be considered further. Only data from the first task 
given in Session 2 are reported. 

4 

The analysis of covariance may be questioned when there are treatment 
group differences in the covariate. Therefore the five analyses (one for 
each task and one for the four tasks combined) were repeated, using data 
only from the two groups — Immediate Reward and Control — which did not show 
significant differences in base line creativity scores for any of the tasks. 
In each analysis there was a nonsignificant F for slope differences and a 
significant effect of incentives on the mean number of ideas given. 
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Table 1 

Creativity Means and Standard Deviations for the Three Treatment Groups 



Treatment Group 




Similar- 

ities 


Immediate Reward 


Mean 


61.88 




S.D. 


16.85 


Delayed Reward 


Mean 


54.06 




S.D. 


13.57 


Control 


Mean 


35*48 




S.D. 


19.51 





Task 






Line 

Drawings 


Uses 


Patterns 


All Tasks 


57*63 


55*07 


53.06 


56.94 


11.95 


IO .76 


5.92 


12.21 


55.69 


51*94 


48.19 


52.47 


6.99 


9.18 


4.96 


9.45 


51.13 


47*13 


49.25 


45*73 


12.40 


7*13 


3.87 


13.45 




- 10 - 



Figure Caption 



Fig. 1. Regression of incentive performance on base line creativity. 
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BASELINE CREATIVITY (STANDARD SCORES) 



